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actions on teeth. 

However, it has been established that the 
consumption of sorbitol-containing food- 
stuffs or candies may sometimes cause 
digestion troubles on account of the small 
resorption of sorbitol in the intestines, the 
result being a laxative action. In sensitive 
persons said troubles begin after consump- 
tion of about 50 grams of pure sorbitol; other 
persons may tolerate a considerably greater 
amount without any side effects occurring. 

From the above statements it is obvious 
that there is a need for a further improved 
substitute for sugar for use in candies, 
confitures and similar products, which 
substitute does not cause any digestion 
troubles and decreases the risk of the 
formation of caries in teeth. 

The present invention relates to a process 
for preparing an improved sugar substitute 
which has no laxative action and does not 
give rise to caries attack on teeth or only in a 
negligible extent. 

According to the present invention a 
process for preparing a sugar substitute 
comprises so hydrogenating a mixture of 
dextrines and other poly- and oligo- 
saccharides having a dextrose equivalent 
value of from 1.2 to less than 15%, obtained 
by a process including the step of hydrolysing 
starch, that all reducing groups present in the 
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only tormea in »ma« ^ 

average number of monosaccharide units in 
the hydrolysis product is from 3 to 5, e.g. 4. 

Examples of starches which may be used in 
the hydrolysis include corn starch and potato 
starch. 

The hydrolysis may be carried out under 
acid, weakly hydrolysing conditions e.g. at a 
pH of 2 to 4 and may be conducted at an 
elevated temperature e.g. 150°C. A weak 
organic acid or an inorganic acid or an acidic 
salt may be used to provide the desired pH. 
The hydrolysis temperature, pH and pressure 
are chosen so as to give the desired partial 
hydrolysis. 

The hydrolysis is preferably carried out by 
use of a weakly active enzyme, the hydrolysis 
being performed under the optimum condi- 
tions for the particular enzyme used. Many 
suitable enzymes are commercially available, 
one very satisfactory enzyme for the purpose 
being "alpha-Amylase" sold by Novo A/S of 
Copenhagen, Denmark. 

The hydrolysis is stopped when the 
product has the desired dextrose equivalent 
value. When the hydrolysis is an acid 
hydrolysis carried out an elevated tem- 
perature it may be halted by neutralization 
of the acid and/or by decreasing the 
temperature whilst if the hydrolysis is 
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Sugar Substitute and a 

We, Lyckeby Starkelseforadling AB, a 
Swedish joint stock company, residing at 
Lyckeby, Sweden, do hereby declare the 
invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

In order to prevent caries it is known to use 

10 sorbitol for the preparation of all kinds of 
sweets and candies which usually contain 
sugar. The advantage in using sorbitol is that 
it does not cause fermentation which is 
regarded as the basic reason for the 

i5 formation of caries and other unfavourable 
actions on teeth. 

However, it has been established that the 
consumption of sorbitol-containing food- 
stuffs or candies may sometimes cause 

20 digestion troubles on account of the small 
resorption of sorbitol in the intestines, the 
result being a laxative action. In sensitive 
persons said troubles begin after consump- 
tion of about 50 grams of pure sorbitol; other 

25 persons may tolerate a considerably greater 
amount without any side effects occurring. 

From the above statements it is obvious 
that there is a need for a further improved 
substitute for sugar for use in candies, 

30 confitures and similar products, which 
substitute does not cause any digestion 
troubles and decreases the risk of the 
formation of caries in teeth. 
The present invention relates to a process 

35 for preparing an improved sugar substitute 
which has no laxative action and does not 
give rise to caries attack on teeth or only in a 
negligible extent. 
According to the present invention a 

40 process for preparing a sugar substitute 
comprises so hydrogenating a mixture of 
dextrines and other poly- and oligo- 
saccharides having a dextrose equivalent 
value of from 1.2 to less than 15%, obtained 

45 by a process including the step of hydrolysing 
starch, that all reducing groups present in the 
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Process for the Preparation thereof 

mixture undergoing hydrogenation are hy- 
drogenated substantially without any reduc- 
tion in the number of monosaccharide units 
per molecule i.e. substantially without any 50 
change in ratios between the amounts of 
saccharides having different numbers of 
monosaccharide units. 

The step of hydrolysing starch is, of 
course, a partial hydrolysis since the 55 
hydrolysis product comprises dextrines and 
other poly- and oligo-saccharides. The 
dextrines and other poly- and oligo- 
saccharides usually contain up to 20 
monosaccharide units, preferably 3 to 10 60 
monosaccharide units. Free monosac- 
charides, e.g. glucose, and disaccharides are 
onh foi med in small amounts. Preferably the 
average number of monosaccharide units in 
the hydrolysis product is from 3 to 5, e.g. 4. 65 

Examples of starches which may be used in 
the hydrolysis include corn starch and potato 
starch. 

The hydrolysis may be carried out under 
acid, weakly hydrolysing conditions e.g. at a 70 
pH of 2 to 4 and may be conducted at an 
elevated temperature e.g. 150°C. A weak 
organic acid or an inorganic acid or an acidic 
salt may be used to provide the desired pH. 
The hydrolysis temperature, pH and pressure 75 
are chosen so as to give the desired partial 
hydrolysis. 

The hydrolysis is preferably carried out by 
use of a weakly active enzyme, the hydrolysis 
being performed under the optimum condi- 80 
tions for the particular enzyme used. Many 
suitable enzymes are commercially available, 
one very satisfactory enzyme for the purpose 
being "alpha-Amylase" sold by Novo A/S of 
Copenhagen, Denmark. 85 

The hydrolysis is stopped when the 
product has the desired dextrose equivalent 
value. When the hydrolysis is an acid 
hydrolysis carried out an elevated tem- 
perature it may be halted by neutralization 90 
of the acid and/or by decreasing the 
temperature whilst if the hydrolysis is 
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enzymatic it can be stopped by increasing the ° r uX' 

temperature so that the enzyme .s destroyed^ only been formed tea {g^JJ™ m ^ 

before the hydrolysis , pnxiuct h £^f^ L^doJ step 2Tbe admixed with an 

JrmenUoJ step whereby mono- ard or^ ^iS^^tS^^ 

di-saccharides are removed the product ^^JS Sot%3Ex>K. The result 

SKd«.s3 otmk-j*-- srs. 

saccharides having a dextrose equivalent replace a »ne^ondmg amount or sac 

value of at least 1.2% but less than 15% ^.^.CES^Kn?^ 



The product of the process according to 
the invention can be prepared in the form of 
a viscous syrup, i.e. in solution, but it is also 
possible to subject the solution to a drying 
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cnarose in uk uicuuauuu i — 

anT^saVp^^^ of many kinds moulding candies and sweets 
this case the dextrose equivalent value of the 
hydrolysis product may exceed 15% as the 
fermentation step used reduces the dextrose 

-trol possible to W»*g~2£ £'B 

expert in this art and the exper, t in** arUs ^TOjJ? S|V elSatS'b/the 

also, of course, competent to determine Ite f n *^ v Sic examples, in which parts 

dextrose equivalent value of die hydrolysis toiwwing sp^ic c^»Fn«, tlu f dry 

product and of the product remaining after and per cent refer to i JJJ^JJ* 

^fermentation, if a fermentation step * £^SS£?J?l£ d^ees 

In order to determine the conditions Celsius, 

necessary in any particular process it will j ^ hydrolyzfc. 

generally be necessary to conduct a few t3U ^*± t ^ R a 7^1L -^h containing 

preliminary tests. For example if in one such A ^P^^gSJwJ^ p£a"o Sou? 

test it is found that the hydrolysis conditions 45% .£ dry s^Kspended 

used result in the hydrolysis gomg too far ^m^^^Z^S^Zilk 5 

then clearly the hydrolysis conditions are too m 2.000 litres , JS^TKStoric acid, 

strong. Another test then has to be conducted litres of 37% J^SSJSlSu^ °A £ a -^ e 

using milder hydrolysis conditions or shorter The pH of ^ nurture ™ minutes ^ 

hydrolysis time's to'see if the desired degree fy^fy- ^ 30 mmutes* 

0t TtZtZ°S^ct or the product dextrin-us 

rerSmtal ate" &e a ^position j^^Tb, amount of 

fermentation step is used, is hydro^natedm ^^^^^^^T^ 

a known manner, the condiUons being such ^..^Z^ ,£/ Sum^bonate solution 

that all reducing groups present m the 20 of 15 fo^j^J^c decolourized 

mixture undergoing, hydrogenation arrhy- to a pH d £5. Th^Jj-JJg ^HoUd 

drogenated substantially without any reduc- by Jhe use of ■JlUTi «itrtfugation. 

tion of the number of monosaccharide units substances were "™^"V*~E^ to ±c 

per molecule. Thus, the hydrogenation step Then Raney nK±el ^™ dd ^'° 

results in substantially no hydrolysis of the hyd^^^J^ '^^^s £ 

hvdrolvsis rjroduct or - of the product 36 kgs. The hydrolysis product was men 

Je'maSng affthe fomentation step. * a hydropnated £ ^^^^^/Jo 5 ^ 

fermentation step is used. The hydrogenation and at a temperature oUAS^ The hydrogen 

TrS hydrogenation serves to provide a equilibrium was J^***.^ 

nrndiict which is considerably less ferment- reducing substances were hydrogenated. ine 

^S^nllSSSSi hydrogenated catalyst was then ^^^Tm 

because any reducing groups present in this The solution was passed through a canonic 

5S5"X. hydrogfnaS to hydroxy ^^^1^ 

^tT sugar substitute obtained by the was "^31 TZZ 

hydrogenation has a lower degree of ation and spray dried to yield a non 

sweetness than saccharose, which is due to hygroscopic powder^ 

'tta -\TAA*l ill-. 
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Example 2. Enzymatic hydrolyzis. 

The 45% starch suspension according to 
Example 1 was admixed with 3 kgs. of 
enzyme (bacterial alpha-Amylase supplied by 
5 Novo A/S, Copenhagen, Denmark). The pH 
of the solution was 6.2. By the addition of 
sodium carbonate solution the pH was 
adjusted to 7.5. The suspension was heated 
for 15 minutes to a temperature of 90°. Then 

10 the enzyme was inactivated by heating for 5 
minutes at a temperature of 110°. The end 
product was a solution containing mainly 
dextrineous decomposition products. The 
content of reducing substances, calculated as 

15 dextrose, was 4.6%. The solution was 
decolourised and separated and hydrogen- 
ated as described in Example 1. In the 
hydrogenation step the hydrogen consump- 
tion was 26 cubic metres at NTP. 

20 When it is desired to obtain a product 
which can be used as a direct substitute for 
saccharose the concentrated solution is 
admixed with sodium cyclamate in an 
amount corresponding to about 10 grams per 

25 kg. dry substance before the spray drying 
step. 

Example 3. Intermediary fermentation of 
mono and disaccharides. 

In order to obtain the lowest possible 

30 amount of mono and disaccharides in the 
final product the following intermediary step 
was used in the process according to Example 
1. By increasing the hydrolysis time in 
Example 1 from 30 minutes to 60 minutes 

35 to 60 minutes) a reducing (dextrose equiva- 
lent) value of 27% was obtained. The 
solution was neutralized by the use of 18 
litres of a 15% sodium carbonate solution to 
give a pH of 5.0. The temperature was 

40 adjusted to 30° and 10 kgs. of brewer's yeast 
(Saccharomyces cerevisiae) were added. The 
fermentation was carried out conventionally 
and was finished after about 48 hours when 
the formation of carbon dioxide was ended. 

45 The amount of reducing sugars had then been 
decreased to give a dextrose equivalent value 
of about 1.2%. The solution was decolour- 
ised by the use of active carbon and filtered. 
The clear solution obtained was hydrogen- 

50 ated as previously described. The amount of 
hydrogen used was 12 cubic metres at NTP. 
The hydrogenated solution was separated 



from the catalyst, filtered and treated with 
ion exchange resins. In the subsequent 
evaporation step the alcohol formed during 55 
fermentation was removed. 

WHAT WE CLAIM IS:— 

1 . A process for the preparation of a sugar 
substitute comprising so hydrogenating a 
mixture of dextrines and other poly- and 60 
oligo-saccharides having a dextrose equiva- 
lent value of from 1.2 to less than 15%, 
obtained by a process including the step of 
hydrolysing starch, that all reducing groups 
present in the mixture undergoing hydrogen- 65 
ation are hydrogenated substantially without 
any reduction in the number of mono- 
saccharide units per molecule. 

A process according to claim 1 in which 
starch is hydrolysed to give the mixture 70 
having a dextrose equivalent value of 
from 1.2 to less than 15% and the product 
so obtained is subjected to the hydrogen- 
ation. 

3. A process according to claim 1 in which 75 
starch is hydrolysed to give a mixture of 
dextrines and other poly- and oligo- 
saccharides having a dextrose equivalent 
value of at least 1.2%, the product of the 
hydrolysis is subjected to a fermentation step 80 
whereby mono- and di-saccharides are 
removed, the product of which step is a 
mixture of dextrines and other poly- and 
oligo-saccharides having a dextrose equiva- 
lent value of from 1.2 to 15%, and the 85 
product remaining after the fermentation step 

is then subjected to the hydrogenation. 

4. A process according to any preceding 
claim in which the starch is hydrolysed by use 

of an enzyme. 90 

5. A process according to any preceding 
claim comprising adding an artificial sweeten- 
ing agent to the hydrogenation product. 

6. A process according to claim 1 
substantially as described herein with refer- 95 
ence to any of the Examples. 

7. A sugar substitute prepared by a 
process according to any preceding claim. 

For the Applicants: 
GILL, JENNINGS & EVERY, 
Chartered Patent Agents, 
51 & 52 Chancery Lane, 
London, W.C.2. 
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